N.B.-In 17 out of 19 of the cases of A.'s A. and S.C.D. in which the question was investigated, the duodenal streptococcus was hwemolytic; one exception was the only case of S.C.D. with no ansemia, and the other was S.C.D. with slight anaemia. (F. A. Knott.) In 5 out of 20 cases of other diseases in which streptococci were isolated from the duodenal contents they were found to have hoemolytic properties; this is about the average incidence of hismolytic strains in the streptococci which are almost constantly found in the normal saliva. In 5 out of Worster-Drought's 6 cases the streptococci were hiemolytic.
Dr. H. J. MACBRIDE said that he and Dr. Carmichael had collected the records of 199 cases of subacute combined degeneration which had been under treatment in the "National Hospital for the Paralysed and Epileptic, Queen Square. In 53 of these the diagnosis was confirmed by autopsy. The average age at onset had been found to be 472, years, the extremes being 26 and 70 vears; 102 were males and 97 females. Heredity appeared to play no part in the oetiology. No definite predisposing cause had been identified and no attacks of previous aneemia had been noted. In 78 per cent. of the cases the primary symllptoms bad been neurological, such as stiffness or numbness of the legs, while in the remaining 22 per cent. the primary symptoms could be referred to the anaemia. Alimentary symptoms were uncommon; 12 per cent. of the patients had been edentulous, and 15 per cent. had been noted to have a sore tongue. In 14 cases free hydrochloric acid was found in the gastric juice by fractional analysis. A clinical resemblance to myxoedema had been observed in many cases, and some of these had taken large doses of thyroid extract, as much as 36 gr. a day, without signs of thyroid intoxication. He thought that Dr. Hurst's theory of the essential importance of achlorhydria was untenable, and he was inclined to think that some disturbance of endocrines was present. In treatment he had used arsenic, both by the mouth and by intravenous injections of novarsenobillon. He had not seen any benefit follow the treatment of oral sepsis nor the exhibition of large doses of dilute hydrochloric acid. In none of the cases which they had studied had any change in the neurological signs taken place as the result of treatment.
Dr. WILLIAM HUNTER said that Dr. Hurst and Dr. Macbride had dealt with the subject mllatter of discussion from widely different points of view. He said he had recently done so at length in a paper read before the Section of Medicine of this Society, entitled " The Nervous and Mental Disorders of Severe Ansemias in relation to their Infective Lesions, their Clinical Features, and their Blood Changes." 1 This paper was based on the close study of 200 cases of pernicious aneemia-Addisonian ansemia-observed during the last thirty years. Two-thirds of these cases, or 66 per cent., were in males, the sex in which anemia was least common, and over 80 per cent. were over the age of 40, the age at which ordinary forms of ansemia were least common, a remarkably peculiar feature of this disease, and the first of its many other remarkable features; the youngest being 25, the oldest being 73, and the average age being 57. All these cases presented nervous features of some kind or other, most commonly of the character of peripheral paresthesiam. But in 18 cases of the total 200 cases, or about 10 per cent., these nervous features were of the paralytic, spastic, and ataxic character present in subacute combined degeneration of the cord. Twelve of these cases (66 per cent.) were in males, and the same number and percentage over the age of 40; the lowest age being 30, the oldest being 67, and the average being 50. In these 18 cases he had seen the paralysis developing in every stage of the parent disease, from the first few months up to a period of five years after the parent disease had developed. He had seen cases in which the patients died from a period of eight months up to a period of five years after the onset of the nervous, paralytic features, and in the first to 'the sixth or seventh year of the parent disease. Lastly-and most interesting of all-among these 18 cases he had had two cases, still under observation, in which the original onset of the parent disease had dated back to 1916 and 1910. The paralytic features manifested themselves in 1922 and 1912 respectively. He had seen the patients pass through the severest attacks of their anemia with blood-counts as low as 10 and 25 respectively; the patients were still under his observation, with definite features of subacute degeneration, the one in the ninth year of the parent disease, the other in the fourteenth; the latter patient had been in very good general and blood health for twelve years, the formner was still in a state of instability, with blood-count at about 50 per cent. of the normal, although feeling very well.
As a result of his studies of these cases during their subacute and chronic course, he had seen the nervous condition in every stage of its progress from the first month up to the fourteenth year; accompanied by blood-changes of every degree from 10 per cent. of red cells up to 100 per cent.; with alimentary disturbances of the severest character-sickness, vomiting and diarrhoea-and with these all entirely absent; with glossitic features-sore tongue coming and going with great regularity every three or four weeks, over a period of two and a half years while the patient was under his observation, and with a history of sore tongue going back for six years previously to the time when his paralysis first began. He had seen this feature of sore tongue pass quite unrecognized, even in the case just referred to, although the patient 'had been under good observation. All of them presented in a striking manner the seasonal characters he had recently described in their onset, and, from time to time, in the phases of exacerbation through which they passed.
In all these respects he had no difficulty in reconciling the character of his cases with those of the 200 cases observed in the Queen Square Hospital, even in regard to the proportion of the cases (15 per cent.) in which the feature of sore tongue was noted to be present. That proportion, in a group of cases observed from 1900 onwards, was in his opinion a relatively high one, since it was only in the last five years that any attention had been given to this feature; the total references to this feature in the previous fifty years' history of the disease did not amount to more than ten or twelve; ten of these had been recorded by himself from among his own cases.
In one particular only-namely, in regard to the effect of treatment-did his experience differ from that described by Dr. Macbride, in none of whose cases bad any change in the neurological signs taken place as the result of treatment. In his own experience, on the other hand, very decided improvement-sometimes marvellous improvement-in the degree of paralysis, in the powers of walking, in the degree of ataxia or spasticity, and in the cessation of other associated nervous features, had occurred as a result of removal of the infective factors associated with the parent disease. A case under his care in which the patient, in the course of two and a half years, had been twice at death's door with pernicious anaemia, and twice completely paralysed, had nevertheless twice greatly recovered, both from his anemia and largely from his paralysis. Significance of the Sore Tongu e.
In relation to these nervous features, especially the combined degeneration now under discussion, by far the miost interesting and informing lesions of the disease were the infective (streptococcal) lesions which he had described in the tongue, stomach and intestine. (A lanterin demonstration of these lesions followed.)
Dr. F. A. KNOTT said he considered that the most striking bacteriological feature of these cases of achlorhydria lay in the very large number of living organisms which evidently passed from the mouth and pharynx through the stomach into the duodenum. There being no direct evidence available as to whether these swallowed bacteria could produce a neuro-toxin, he would refer to their hsmolytic properties only. Streptococci predominated in the saliva of many people, but his own records certainly confirmed Dr. William Hunter's observation that the gastric contents in Addison's anmemia contained remarkably large numbers of living streptococci of the Pyogenes longus type, and that the same could be said of the duodenum. Among these particular streptococci he had found it possible to isolate, in nearly every case, strains which, when fresh, produced some degree of true hmemolysis of human blood. On the other hand, with only a few of these strains was the haemolysin sufficiently abundant to allow of its isolation in bulk by filtration of cultures. But when considering this point in relation to the remote results of hinmolysin absorption from the small intestine, one had to remember that if the gastric acidity was constantly low, a very large number of living bacteria must reach the duodenum at practically all times, and, therefore, that the effect upon the blood might be related to minute doses of haemolysin absorbed continuously over long periods.
With regard to the specificity of a streptococcus in these anfemias, the evidence was entirely indirect, namely, the constant finding of this class of organism, in large numbers, in the duodenum; but it seemed to be an important fact that from such cultures heemolytic strains could generally be isolated, and this with greater frequency than from sillmilar cultures of the average saliva. In some cases other hmemolysin producers had been detected, particu larly staphylococci and occasionally coliform organisms, but on two occasions only was Bacillus Welchii found in the duodenum, and then in cases showing no anuemia.
In view of the presence of these hmemolytic duodenal organisms, whatever their type, one had at least to admit that in the majority of cases of Addisonian anaemia opportunity appeared to exist for absorption of greater or smaller amounts of bacterial haemolysin from the intestine.
That such direct absorption could occur seemed to be clearly indicated by the result of animal experiment. In rabbits, on three consecutive days, the stomach had been completely washed out with alkali through a rubber catbeter, the animals receiving directly afterwards 10 c.c. of a strong suspension of hiemolytic duodenal micrococci run in through the catheter. In these animals the blood showed on the fourth day a definite fall in hbemoglobin content, the greatest fall being 15 per cent. Dr. JAMES COLLIER said that in all the many cases of subacute combined degeneration which he had seen, the blood-picture had been that of some stage of pernicious anemia; but he laid stress on the fact that in one case which Dr. Greenfield had examined pathologically, and in which the spinal cord changes were typical, the blood-picture was that of chronic lymphatic leukiemia. He was of opinion that Dr. Hurst's teaching that peripheral subjective sensations in the limbs were indications of organic changes occurring within the nervous system, was highly dangerous, and that his ruling that the disappearance of such signs was proof of healing as the result of treatment was erroneous. He (Dr. Collier) had watched cases of pernicious anaemia in which peripheral subjective sensations had been marked over a number of years, up to the time of pathological verification, and he had been unable to find the least trace of any change in the nervous system. He was certain that tingling, numbness, &c., were of common occurrence in every variety of anmemia, and that these were not indicative of pathological changes in the nervous system. He (the .speaker) had never seen any case under observation for pernicious anaemia develop subacute combined degeneration. In the latter malady the nervous symptoms seemed always to bring the patient under observation. He said that great care must be taken in determining matters of cure or arrest, since in rare cases great improvement might occur, almost to the disappearance of all symptoms, and yet fatal relapse would eventually follow. As an example, a womnan had recently died in
